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$\mathrm{K}\mathrm{P}$ ($x,$ $y,$ $t$ :
)
$(D_{x}^{4}-4DD_{t}+3D^{2})\mathcal{T}$ .$\tau=xy0$ (1)






$\tau_{KP}=\det|\frac{\partial^{j-1_{\varphi_{i}}}}{\partial x^{j-1}}|_{1\leq ij},\leq N$ (3)
$\tau_{d^{-}K}P=\det|\varphi i(l, m, n, s+j-1)|_{1\leq i^{j}},\leq N$ (4)
$\mathrm{K}\mathrm{P}$ , d-KP
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$\mathrm{K}\mathrm{P}$ d-KP \mbox{\boldmath $\varphi$}’(n $=1,2,$ $\cdots,$ $\infty$ )
( ) . ..
$\bullet$
$\mathrm{K}\mathrm{P}$ $(x_{1}=x, x2=y, x3=t, \cdots.)$




$\triangle-\iota,$ $\triangle_{-m},$ $\triangle$ -n
$\Delta_{-}l\varphi_{i}\equiv[\varphi i(l)-\varphi i(\iota-1)]/a$ (7)




$x_{k}=l \frac{a^{k}}{k}+m\frac{b^{k}}{k}+n\frac{c^{k}}{k}+\cdots.(\mathrm{f}\mathrm{o}\mathrm{r}k=1,2, \cdots)$ (10)






$L,$ $M,$ $L_{n’ n}^{()}kM^{(\downarrow)}$
$L=e+u_{1}\partial_{s}-\partial_{s}+u_{2}e+u_{3}e^{-}+2\partial_{s}\ldots$ (ll-a)
$M=v\mathrm{o}e^{-\partial}S+v_{1}+v2e+v3e^{2\partial_{s}}+\partial_{s}\ldots$ (ll-b)
$L_{n}^{(k)}=e+u_{1}e+s(n^{- 2})\partial_{s}+u^{(}2eun\partial_{S}(n)(n- 1)\partial n^{)}(3n)e^{(-3}+n)\partial_{S}\ldots,$ $n=1,2,\ldots(11-\mathrm{c}^{)}$
$M_{n}^{(l)}=v^{(n^{)}}0e^{- n\partial_{S}}+v^{(}1en^{)(}-n+1)\partial_{S}$
$+v_{2}^{(n)}e(- n+2)\partial_{s}+v3e^{(n}-+3)\partial_{s}+(n)\ldots,$ $n=1,2,\ldots$ (ll-d)
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\tau $\partial_{s}$ $e^{\partial_{s}}$ “ $S$”
$L,$ $M,$ $L_{n}^{(k}$), $M_{n}^{(l}$) $e^{i\partial_{s}}$ $v_{0}=v\mathrm{o}(S;X, y;k, \iota),$ $v0v_{0^{n)}}^{(}(n)=(S;x, y;k, l),$ $\ldots$
, $s,$ $x=(x_{1},x_{2}, \ldots)$ , $y=(y_{1}, y_{2}, \ldots)$ , $k=(k_{1}, k_{2}, \ldots)$ , $l=(l_{1}, l_{2}, \ldots)$ $\circ(x,$ $y$
, $s,$ $k,$ $l$ ) $=.$,.
$\lambda$ \psi (\infty ), $\psi^{(0)}$
$L\psi^{(\infty)}$ $=$ $\lambda\psi^{(\infty)}$ (12-a)
$M\psi^{(0)}$ $=$ $\frac{1}{\lambda}\psi^{(0)}$ (12-b)
$L_{n}^{(k)}\psi^{(}\infty)$ $=$ $\frac{\lambda^{n}}{1+a_{n}\lambda^{n}}e^{\partial_{k_{n}}}\psi^{(\infty)}$ (12-c)
$M_{n}^{(l)}\psi^{(0})$ $=$ $\frac{\lambda^{-n}}{1+b_{n}\lambda^{-n}}.e^{\partial_{l_{n}}}\psi^{()}0$ (12-d)
$\frac{\partial\psi}{\partial x_{n}}$ $=$ $B_{n}\psi,$ $n=1,2,3,$ $\ldots$ (12-e)
$\frac{\partial\psi}{\partial y_{n}}$ $=$ $C_{n}\psi,$ $.n=1,2,3,$ $\ldots$ (12-f)
$\Delta_{k_{\dot{n}}}\psi$ $=$ $B_{n}^{(k)}\psi,$ $n=1,2,3,$ $\ldots$ (12-g)
$\Delta_{l_{n}}\psi$ $=$ $C_{n}^{(l)}\psi,$ $n=1,2,3,$ $\ldots$ (12-h)
( \psi $\psi^{(\infty)}$ \psi (0) ) $B,$ $C,$ $B^{(k)}.c^{()}n’ nl$
$B_{n}$ $=$ . $(L^{n})_{+},$ $C_{n}=(M^{n})_{-}$ (13-a)
$B_{n}^{(k)}$ $=$ $(L_{n}^{(k)})_{+},$ $C_{n}^{(\iota)}=(M^{()}nl)_{-}$ (13-b)
(13) $+$ , $e^{\partial_{s}}$ ( $e^{0\partial_{S}}$ ) $.-(_{-}$ , $e^{\partial_{\theta}}$
) \Delta kn’ $-\cdot\Delta_{l_{n}}$ ,
$\Delta_{k_{n}}--$ $\frac{1}{a_{n}}(e^{\partial_{k_{n}}}-1)$ (14-a)-
$\Delta_{l_{n}}$ $=$ $\frac{1}{b_{n}}(e^{\partial_{l_{n}}}-1)$ (14-b)
$a_{1},$ $a_{2},$ $\ldots,$
$b1,$ $b2,$
$\ldots$ $k_{1},$ $k_{2},$ $\ldots.’ l\iota,$
$\iota_{2},$
$\ldots$
$(12- \mathrm{a}),(12- \mathrm{b}),$ (12-e), (12-f)
$\frac{\partial L}{\partial x_{n}}$ $=$ $[B_{n}, L],$ $\frac{\partial L}{\partial y_{n}}=[C_{n}, L]$ (15-a)
$\frac{\partial M}{\partial x_{n}}$ $=$ $[B_{n}, M],$ $\cdot\frac{\partial M}{\partial y_{n}}=[C_{n}, M]$ (15-b)
[X, $\mathrm{Y}$] $\equiv XY-Yx$
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$\frac{\partial B_{m}}{\partial x_{n}}-\frac{\partial B_{n}}{\partial x_{m}}$ $+$ $[B_{m}, B_{n}]=0$ (16-a)
$\frac{\partial C_{m}}{\partial y_{n}}-\frac{\partial C_{n}}{\partial y_{m}}$ $+$ $[C_{m}, C_{n}]=0$ (16-b)
$\frac{\partial B_{m}}{\partial y_{n}}-\frac{\partial C_{n}}{\partial x_{m}}$ $+$ $[B_{m}, C_{n}]=0$ ( $l$ 6-c)
2
$\frac{\partial}{\partial x_{1}}v_{0}(s)$ $=$ $v_{0}(s)(u_{1}(S)-u_{1}(s-1))$ (17-a)
$\frac{\partial}{\partial y_{1}}u_{1}(s)$ $=$ $-v_{0}(_{S+1})+v_{0}(S)$ (17-b)
$(12- \mathrm{c}),(12- \mathrm{d}),$ (12-g), (12-h)
$\triangle_{k_{n}}(L_{m}^{(k}))=[B^{(k)}, L^{()}k]_{k}nmm,k_{n},$ $(m\neq n)$ (18-a)
$\Delta_{k_{n}}(M_{m}^{(l)})=[B_{n}^{(k)}, M_{m}(\iota)]_{\iota k_{n}}m$, (18-b)
$\Delta_{l_{n}}(L_{m}(k.))=[C_{n}^{(\iota}), L^{(}k)]_{k_{m},\iota_{n}}m$ (18-c)
$\triangle_{ln}(M_{m}^{(\iota}))=[C^{(l)}, M^{(\iota})]nm\iota_{m},l_{n},$ $(m\neq n)$ (18-d)
$0=[L_{m}^{(k)}, L_{n}(k)]_{k,k}nm$ (18-e)
$0=[M_{m’ n}^{(k)}M^{(k})]\iota_{n},\iota_{m}$ (18-f)
$[X, Y]_{x,y}\equiv(e^{\partial x}X)Y-(e^{\partial y}\mathrm{Y})X$
(18)
$[1+a_{mm}B(k)(km’ l+n1)][1+bnc_{n}^{(l})(k_{m}, ln)]$
$=[1+b_{n}c_{n}^{(}l)(k_{m}+1, l_{n})][1+aB^{(k)}(mmn)k_{m}, l]$ (19-a)
[ $1+a_{m}B_{\dot{m}}^{(k})$ (km’ $k+n1)$ ] $[1+a_{n}B_{n}^{(k)}(k_{m}, k_{n})]$
$=[1+a_{n}B_{n}^{(}k)(k+m1, kn)][1+a_{mm}B(k)(k_{m}, k_{n})]$ (19-b)
$[1+b_{m}c_{m}^{(l})(\iota_{m’ n}l+1)][1+b_{n}c^{(l}n)(\iota_{m}, l_{n})]$
$=[1+b_{n}C_{n}^{()}l(lm+1, \iota n)][1+bmc_{m}(l)(l_{m}, \iota_{n})]$ (19-c)
(18) (19)
$\{$
$\tilde{u}_{1}^{(1)(}(_{S}-1;k1, l_{1})v0^{1)}(s;k1+1, \iota_{1})$ $=$ $\tilde{u}_{1}^{(1)(}(_{S;}k_{1}, l_{1}+1)v_{0^{1)}}(S;k1^{-}, \iota 1)$




$\tilde{u}_{1}^{(1)}(s;k_{1}, k_{2}+1)\tilde{u}1(2)(S;k_{1}, k_{2})$ $=$ $\tilde{u}_{1}^{(1)(2)}(s;k1, k2)\tilde{u}1(s;k_{1}+1, k2)$
$\tilde{u}_{1}((2)s;k1+1, k_{2})-\tilde{u}_{1}(2)(s+1;k1, k_{2})$ $=$
$\tilde{u}_{1}^{(1)}(\mathit{8};k1, k_{2}+1)u2(2)(S;k_{1}, k_{2})$ – $\tilde{u}_{0}^{(1)}(s+1;k_{1}, k_{2})u_{2}(2)(s;k_{1}+1, k2)$





$s,$ $x,$ $y,$ $k,$ $l$ $w_{n}^{(\infty)},$ $w_{n}^{()}0,$ $w_{n}^{(}\#,$$w_{n}\infty$
) (0) $\#$ $e^{\partial_{s}}$
$W^{(\infty)},$ $W^{(0)},$ $W^{(\infty)\#},$ $W^{(0)\#}$
$W^{(\infty)}$
$=$ $1+w_{1}^{(\infty)}e^{-}+w_{2}e^{-}s+w3e^{-}+\partial_{s}(\infty)2\partial(\infty)3\partial s\ldots$ (22-a)
$W^{(0)}$
$=$ $w_{0^{0}}^{()}+w_{1}e+(0)\partial Sw_{2}^{(0}e)2\partial_{s}+w_{3}.+(0)_{e^{3}}\partial_{S}\ldots$ (22-b)
$W^{(\infty)\#}$
$=$ $1+w_{1}^{(\infty)\#_{e^{-}}}S+w_{2}^{(\infty)\#_{e^{-2}}}s+w_{3}^{(\infty)\# 3}e^{-}\partial\partial\partial_{s}+\cdots$ (22-c)
$W^{(0)\#}$ $=$ $w^{(0)\#}0+w1e+w_{2}e(0)\#\partial_{s}(0)\# 2\partial s+w_{3}^{()\#_{e}3\partial_{s}}0+\cdots$ (22-d)
$W(\infty)-11=+e^{-\partial_{s}}w1(_{S+1}(\infty)\#)+e^{-}w2(_{S+1}2\partial_{S}(\infty)\#)+e^{-}w3(3\partial_{S}(\infty)\# 1s+)+\cdots$ (23-a)
.
$W^{(0)-1}=w_{0}^{()}(\# 10s+)+e^{\partial_{s}}w1((0)\# 1s+)+ew2(_{S}2\partial_{s}(0)\#)+e^{3}\partial_{s}+1w_{3}^{(}(_{S+1}0)\#)+\cdots$ (23-b)
(12) $L,$ $M,$ $L_{n}^{(k)},$ $Mn(l)$
$L$ $=$
$W^{(\infty)\partial_{s}()-1}eW\infty$ (24-a)
$M$ $=$ $W(0)e^{-}\partial_{S}W(0)-1$ (24-b)
$L_{n}^{(k)}$ $=$ $W^{(\infty)}(k_{n}+1)e^{n}W^{(\infty)}\partial S(k_{n})-1$ (24-c)
$M_{n}^{(l\rangle}$ $=$ $W^{(0)}(l+n\iota)e^{-}n\partial SW^{(}0)(l)^{-1}n$ (24-d)
$\psi^{(\infty)}--W(\infty)\psi_{0}\psi^{(0)}=W^{(}0)\psi 0$ (25)
$\psi_{0}=\psi 0(s;X, y;k, l)$
$= \lambda^{S}\exp[\xi(_{X,\lambda)+\xi}(y, \lambda-1)]\prod_{i=1}^{\infty}(1+a_{k}\lambda i)k_{i}(1+a_{\iota_{i}}/\lambda i)il_{i}$, (26)








$\det|f(s),$ $f(S+1),$ $\cdots,$ $f(s+N-1)|\neq 0$ (30)
,






for $k=1,$ $\ldots,$ $N$
$f_{j}(j=1,2, \ldots, N)$ x $=(x_{1}, x_{2}, \ldots)$ , $y=(y_{1}.’ y_{2}, \ldots)$ ,
,
$k=$
$(k_{1}, k_{2}, . ‘.)$ , $l=(l_{1}, l_{2}, \ldots)$ .
$f_{j}=f_{j}(S;X, y;k, l)=f_{j}(S;x1, x_{2,\ldots,y_{1},y}2, \ldots \mathrm{i}k1, k_{2}, \ldots, \iota_{1}, l_{2}, \ldots)$
$x,$ $y,$ $k,$
$l$ ( )
$\frac{\partial f_{i}(_{S)}}{\partial x_{j}}$ $=$ $f_{i}(S+j)$ (32-a)
$\frac{\partial f_{i}(s)}{\partial y_{j}}$ $=$ $f_{i}(_{S-}j)$ (32-b)
$\Delta_{k_{j}}f_{i}(S)$ $=$ $f_{i}(_{S+}j)$ (32-c)
$\triangle_{l_{j}}f_{i}(S)$ $=$ $f_{i}(s-j)$ (32-d)
$W^{(\infty)}$ $W^{(0)}$
$W^{(\infty)}$
$=$ $W_{N}(x, y)e^{-N}\partial_{S}$ , (33-a)
$W^{(0)}$ $=$ $W_{N}(x, y)$ (33-b)











$B_{n}= \sum_{j=0}^{n}q_{j(_{S}})ej\partial_{S},$ $R= \sum_{j=0}^{N}-1r_{j}(s)e^{j\partial}s$
$Rf_{j}(s)=0(j=. 1, \ldots, N)$










$W_{N}e^{-N\partial_{s}}e^{N\partial_{s}}f_{i}=0,$ $i=1,$ $\ldots$ , $N$ (38)







$[\Delta_{+\iota_{n}}W_{N}(ln)e^{-}N\partial_{S}W_{N}(\iota n+1)e-+N\partial se^{-n\partial}\epsilon]=C_{n}(\iota_{)}W_{N}(ln)e^{-N\partial}s$ (42)
$C_{n}^{(l)}= \sum_{0j=}q_{j}n(\iota)(S)e^{-}\partial_{s}j$ (43)
(36), (37), (40), (42) $W^{(\infty)}W^{(0)}$ (12)
4 The discrete Toda lattlce hlerarchy
(12-a), (12-b), (12-g), (12-h)
.
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